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1 
This ieion reltes te  wëll screen nd, 
more p.rticulrly, rltes to s Screen used in 
oonunçton with çroduon uds frein noom- 
pefont sbsurloe ïortio. 
In çroduog uids, çrticulrly oïl nd gars, 5 
fro.m subsurfe formtïons, muoh dculty hs 
been enounteçed ïn those instances in 
subsurfoe strat penetrted y the borehole re 
in,empotent. When uid is prOduced frein suoh 
 formation, very ne snd beoomes entrined I0 
n the formation uds nd  produoed long 
wi%h the uids. In some elds %he quntity of 
enrained formation materials is se largé tht 
the fluid cannot be economicutly produced, a fuct 
wch may resu]t in abandonment of the welt. 
In comba£ting the difficutties arisg frein thé 
presence of uncoolidated materia]s, various 
practices have been ado.pted. For exampte, 
common pructice te employ cmde screens such 
as a section of stotted pipe, perforuted pi and 
wire-wrapped screen. Scree prepucked wih 
gruvet huve ulso been used. In particulurly 
troublesome cases, sections of the borehole s- 
rounded by competent formations have .beC 
pucked with gravel. Uortunately all of the de- 
vices heretofore used are subject te er0sion :by 
the entrained formation materials and are ub- 
ject te being clogged by sch materials, thereb ' 
seriously reducing the umount of fluid which cán 
fiow therethrough. Fthermore, seine of thCe 
deviçes are fragile and, consequently, are eusily 
broken ai the rime they are instulled or tater 
when in use, 
An object of the present invention is te pro- 
vide an off wetl screen which is rugged and spte. 
A further object is te provide an off well screen 
of such a design as to material]y reduce erosion 
due te entra.ined formation materiu!s. A fur- 
ther object is te provide u screen which c be 
maintaed  service for long periods of time 
wiout cloging. 
The present invention ,nay be described :briefly 
us a borehote screen for Wetls producing fluids, 
particularly off and gus, which inctudes an inner 
cyndrical permeablê filter sleeve c.omposed of 
stered metul. Surrounding ts steeve concen- 
trically is u tubur member equipped on i inner 
surface With inwa.rdly extending projëctio 
which contact the sleeve, giving the sleeve sup- 
port. These projection ulso spuce the Sleeve 0 
awuy frein the rimer surface of the tubular mec- 
ber and are se arrunge.d as te permit the fld t0 
flow longitudinaliy witn the space between the 
outer surfaCe of the. steeve and the interior s- 
face of the tubular member. The upper ènd of 
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th 'cylindricat lêéve may be .closed by means of 
a solid plate or by meanS of a cover ruade of 
permeuble sintered metal in which casWit is 
baCked up by a métaiiic plate extenng trans- 
verse Rcross fie tubula.r ember, this plate be- 
ing prodëd with downward]y exendg pjec- 
tiOnS te support the sintered moral screen and 
permi fluid te fl laterally between the screen 
and the pla%e. e lower end of the screen may 
be cl'osed off by means of a plate or it may be 
allowed te romain open, but the annular space 
betwCn the outer SUrface o the slCve d the 
inner sUrface of (he surrounding tubutar member 
is ctosed off a.t thé lowC end of the sieeve. ns- 
vêrsely extending e0ndui may be ,provided which 
extend from the tubular member into the interior 
of thWseeve. The inerior of the slvWis léd 
with a flnely divlded agregate material, such as 
sand, the aggrega material being consolidated 
wi a suitable binng material, such as p]asic, 
te-forin a solid, peeable mass through which 
fluidS ean flow. 
Vhen such a deviCe is lowered into a borehole 
and P0Siti0ned oPpOsite a producing formation, 
thWWell fluids flow frein the well bore tough 
the Open lowêr end of the lter sleeve or through 
thWtrunsvèrsely èxtênding conduits into the 
teri0r of the screen ad thon tough the per- 
meuble s]eeve into the space between the outer 
sUrface of the sleeve and the inner sface of the 
tubular member if wil! bé apparent that the 
fluid enteAng thë wêll screen must pass tough 
the sand disposéd  e interior of the Well 
sCreen bCÙre it reachês the screen. Furthermore, 
the sund ends te spread the fluid over a la.rge sur- 
face of the titrer s]èeve. OEhis arrangement pre- 
ven- thè formation muterials frein clogging the 
titrer sleeve and, accordingly, the screen hus a 
10ng, useut iife. Inasmuch as the sintered moral 
fiiter screën is sUppord on the inside by e 
consolidated snd and on the outside by the afore- 
mentioned ifiwardty éxtending pojections, if cun 
withtand both bst and cotlapsed pressures and, 
uccordingty, is net subject te breakuge when in 
use in a producing string. 
The presen% invention witi be more ful]y under- 
st0od frère the f.oitowg detailed description of 
ticut prefen'ed ferres of my invention through- 
out which description reference is nade.to £he 
accompanying angs, in Which: 
Fig. 1 iS a longitudinal croSs-s.eetionul vie.w of 
one embodiment of the .wetl creen of my inVen- 
tion; 
g. 2 is à cross-sèctional vié of a modifica- 
tion of a poron of the device shown 



Fig. 3 is a modification of a portion of the de- 
vice shown in Fig. 1. 
Fig. 4 is a longitudinal cross-sectional view of 
another embodiment of the well screen of my inc 
vention; and 
Fig. 5 is a detailed showing of the spacin 
means between the screen and the outer tubuiar 
member of Fig. 4. 
Referring to Fig. 1, 10 designates a cylindrical 
permeable filterini sleeve composed of sintered 
metal. In constructini this screen any metal 
may be used which is capable of resisting corro- 
sion of well fluids, and stainless steel is particu- 
larly suitable for this purpose. An end walI 
also composed of sintered metaI is aiIixed fo the 
upper end J2 of sleeve 
is tubular member | 3 having grids ! 4 machined on 
the inner surface thereof. In Fig. 1 grids ! 4 are 
shown as circumferentially am'anged in longi- 
tudinally extendini rows. Prijections 4 con- 
tact the outer Surface 5 of sleeve 19, thereby 
physically supportifig said sleeve. A transversely 
extending plate |'8 is disposed above end wall 
of sleeve 10 and is aiIixed to tubular member 
as by means of welding the outer periphery of 
plate 5 fo projections 4 as indicated at 0. Plate 
! 6 carries on its under side ! 7 a plurality of down- 
ward]y extending projections 8, these projec- 
tions abutting against the outer surface 9 of 
end wall ! I, giving it support. The lower end 
of sleeve ! 0 and the lower end 2 | of tubular mem- 
ber |3 are closed by means of closure plate 
although it is obvious that plate 23 need hot 
close the lower end 20 of sleeve 
A plura]ity of conduits 24 extend from tubular 
member |3 into the interior of sleeve 0. The 
particular number of conduits employed and their 
spacing with respect to each other is not critical, 
the only requh-ement being that means be pro- 
vided for permitting formation fiuids to have 
easy access fo the interior of sleeve 19. ïn the 
drawing, conduits 24 are shown as circumferen- 
tially and longitudinally spaced along tubuiar 
member |$. The space confined within sleeve 
between end | | and closure plate 23 will herein- 
after be referred to as the inner chamber. This 
irmer chamber is filled with a highly permeable, 
finely divided aggregate, such as a high]y per- 
meable sand, which is consolidated with a suit- 
able material, such as a plastic, to forma solid, 
permeable mass within said chamber. Since the 
sand is placed inside and consolidated in the in- 
ner chamber subsequent to the rime that con- 
duits 2 are installed, it is convenient to permit 
the consolidated sand to also 
flush with the outer surface 25 of casing 3. 
Although the distance which conduits 24 ex- 
tend into the inner chamber is hot critical, if 
is desirable that these conduits extend a consid- 
erable distance into the chamber and preferably 
shouid be allowed to extend approximate]y fo the 
axial center thereof. By so doing, the path which 
the incoming off must take through the sand 
belote reaching sleeve ! 0 is increased to the maxi- 
As is shown in Fig. 1, the upper end of tubu]ar 
member ! 3 may be swaged down and provided 
with a threaded end 26 so as fo be easily attach- 
able to.a section of pipe. 
Instead of inwardly extending projections 
being in the form of grids shown in Fig. 1, pro- 
jections | may be in any other form which 
will permit fiuid fo fiow longitudinally in the 
space between the outer surface 
and the inner urfc¢ $ of tbular member . 
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I he embodimen shown in Fig.  ubular 
member 3 is sho as having a plality of cir- 
circferenially spaced longituday extending 
projections ]'. The er surface of these pro- 
5 jecions abut agait the outer sface ]5 of 
sleeve I wle pertting fld to more longi- 
tuallF in the spaces herebetween. 
Raher than having an end wall Il of sin- 
tered ruera1 affixed o he upper end 12 of sleeve 
10 i, upper end  2 maF be closed bF a metal plate 
28 affixed to tubar member I$ bF stable meam 
such as welds  as is shown in g. 3. If 11 be 
appreciaed, of cose, tha spaces 29 mt be 
allowed fo remain arod the edge of plate 
15 so that fld can ps from the space between 
the outer surface I of sleeve   and the ier 
sface 2 of tubular member I$ into the space 
$9 above sleeve . 
When the hernbefore described screen shown 
20 in Figs. 1 to 3, inclusive, is in position in the bore- 
bote of a producing well, formation fld enters 
the screen through condts 2 as indicated by 
the arrows and paes hrough the permeable, 
consolidated sand located in he ier ch- 
25 ber through sleeve I and end plae i. That 
portion wch pses through sleeve IO enters 
the space between the outer surface i of sleeve 
I O and the inner sface 2] of tubar member 
3 and moves upwardly in said space into the 
30 space $ above transverse plate 16. at por- 
tion wch passes through end   flows into the 
space between the outer surface 19 of end I  and 
the inner sface  of plate 6, moving later- 
ally within said space and around the edge of 
35 plate 16 into the space Sri above said plate. Of 
cose, the fld in space $ has been freed of 
suspended formation materials in i movement 
through he screen. 
Figs. 4 and 5 illtrate another embodent 
40 of the present invention which employs a some- 
what fferen spacg means for spacing the 
filter slee from he ner sface of the tubu- 
lar member than is shown in gs. 1 to 3. 
ferring to gs. 4 and 5, i designates a cylin- 
45 drical, pemeable terg sleeve composed of 
sintered ruera1. Sroundg s]eeve i9 is a u- 
bular mber , he ier surface 2 of 
bular member l beg spaced from the outer 
sface  I$ of fllter sleeve IO to dee annular 
0 spe I between id members. Disposed in 
annular space I is a spacing and supportg 
member  which may consist of a circar 
ring il6 having a pIura]ity of bars  aed 
thereto. ese bars are circuerentially spaced 
55 along the upper edge  of ring il6 and 
substantial perpendicular to the plane of the 
ring. Each of bars I carries on its inner s- 
face ! 19 a plurality of inwardly extending, Iongi- 
tudinalIy spaced projections  2. Spacing mem- 
60 ber   is disposed in annular space i so that 
the outermost surface 2 of ring I i and the 
outer surface 22 of bars I abut agast the 
ier surface 2 of tubar member li wle 
projectio 12 contact he outer surface  of 
65 s]eeve ilS. Thé, spacing member 16 provides 
suppor for sleeve l l whiIe permitting fiuid to 
fiow longitunalIy in space  i. A plurality of 
condts 125 extends from tubar member 
into the terior of sleeve  i. The upper end 
70 2 of sleeve  is closed by means of tra- 
verselF extending plate 2 affixed, as ai i2fi by 
welng, fo tubular member l, opengs 
being proded at the outer periphery of plate 
2 t-o pert fld to flow from annular spe 
75 la into space 12 in tubular member Il  above 
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plate i25. The upper end of tubular member 
III may be swaged inwardly and provided with 
screw threads 128 for convenient engagement 
with pipe. The lowei end 130 of sleeve II0 and 
the lower end 31 of tubular member I1 
closed by means of closure plate 132. It will be 
understood, of course, that an opening may be 
provided in plate 132 so that borehole fluids can 
flow through said opening into the interior of 
sleeve 10. The interior of sleeve I I0, that is 
the space within said sleeve between transversely 
extending plate 25 and closure plate 132, is 
fllled with a highly permeable, fmely divided ag- 
gregate, such as a highly permeable sand which 
is consolidated with a suitable material, such 
as plastic, to forma solid, permeable mass with- 
in said sleeve. Conduits 123 may also be fllled 
with this permeable mass as shown. 
The embodiment shown in Figs. 4 and 5 
operates in exactly the saine manner as the em- 
bodiment shown in Figs. 1 to 3, inclusive. That 
is to say, formation fluid enters the screen 
through conduits 23, as indicated by the ar- 
rows, and passes through the permeable, con- 
solidated sand located in the interior of sleeve 
 I 0, thence through sleeve I  0 into annular space 
114. The fluid entering annular space I1 
through sleeve I I O passes upwardly in said space 
through openings 127 at the outer periphery 125 
into space 128. Of course, the fluid in space 
bas been freed of suspended formation materials 
in movement through the consolidated sand and 
sleeve I I 0, this cleaned-up borehole fluid passing 
from space 28 through threaded end 129 in the 
manner indicated by the arrows. 
Having fully described the invention, what is 
claimed as new and useful is: 
1. A borehole screen for wells producing fluids 
comprising a cylindrical, permeable fllter sleeve 
composed of sintered metal forming an inner 
chamber; a flnely divided, permeable consoli- 
dated aggregate filling said chamber; a tubular 
member surrounding said sleeve, the interior 
surïace of said tubular member and the outer 
surface of said sleeve ïorming an annular space 
therebetween; spacing means disposed in said 
annulai space for suPporting said screen, said 
spacing means being arranged to permit fluid 
to flow longitudinally within said annular space; 
a transverse plate in said tubular member affixed 
thereto arranged to permit fluid to flow from the 
sPace between said sleeve and said tubular ruera- 
ber to the space in said tubular member above 
said plate; and means adapted to prmit the 
passage of borehole fluids into said limer cham- 
ber, whereby fluids pass from the borehole 
through said means into the inner chamber, 
thence through said sleeve into the space be- 
tween said sleeve and said tubular member. 
2. A borehole screen for wells producing fluids 
comprising a cylindrical, permeable fllter sleeve 
composed of sintered metal forming an inner 
chamber; a fmely divided, consolidated, perme- 
able aggregate fflling said chamber; a tubular 
member surrounding said sleeve, an interior sur- 
face of said tubuiar member and the outer sur- 
face of said sleeve forming an annular space 
therebetween; spacing means disposed in said 
armular space for supporting said sleeve and 
spacing it away from said tubuiar member, said 
spacing means being arranged to permit fluid to 
flow longitudinally within said annular space; 
a transverse plate in said tubular member affixed 
theret arranged to permit fluid to flow from 
kt nnlar pace to the pc in 

member above said plate; and a plurality of 
conduits extending laterally through said tubu- 
lar member and said sleeve into said chamber, 
whereby well fluids pass ïrom the borehole 
5 through said conduits into the inner chamber, 
thence through said sleeve into the space be- 
tween said sleeve and said tubular member. 
3. A borehole screen for wells producing fluids 
comprising a cylindiical peimeable flltering 
o sleeve cmnposed of sintered metal forming an 
inner chamber; a finely divided consolidated 
permeable aggregate filling said chamber; a tubu- 
lar member surrounding said sleeve, said ruera- 
ber defining inwàrdly extending projections for 
15 supporting siid sleeve and for spacing said 
sleeve from the inner surface of said tubular 
member, said projections being arianged to per- 
mit fluid to flow longitudinally within the space 
between the outer surface of said sleeve and the 
0 interior surface of said tubular member; a trans- 
verse plate in said tubular member aflixed thereto 
arranged to permit flUid to flow from the space 
between said sleeve and said tubular member to 
the space in said tubular member, above said 
25 plate; and a plurality of conduits extending 
laterally through said tubular member and said 
sleeve into said chambei, said conduits being 
longitudinally and ciicumferentially spaced with 
respect fo said tubular member and said sleeve, 
0 whereby well fluids pass from the borehole 
through said conduits into the inner chamber, 
thence through said sleeve into the space be- 
tween said sleeve and said tubular member. 
4. A borehole screen for wells producing fluids 
35 comprising a cylindrical fdter element having a 
permeable cylindrical wall composed of sintered 
metal and an upper end wall composed of sinter- 
ed metal; a tubular member surrounding said 
cylindrical wall, said member deflnlng inwardly 
4o extending projections for supportng said cy- 
lindrical wa!l and for spacing said cylindiical 
wall fiom the inner surface of said tubular ruera- 
ber, said projections being aiianged to permit 
fiuid to flow longitudinally within the space bec 
45 tween the outer surface of said cylindrical wall 
and the interior surface of said tubular member; 
a transverse plate in said tubular member affixed 
thereto deflning downwardly extending projec- 
tions arranged to abut on the end wall of said 
5o lter element for spacing said plate from sad 
end wall, said plate being arranged in said tubu- 
lar member to permit fluid to flow from the 
space between said fllter element and said tubu- 
lar member and from the space between said 
55 transverse plate and said lter element to the 
space in said tubular member above said plate; 
a consolidated flnely divided permeable aggregate 
fllling said cylindrical lter element; and means 
for admitting borehole fluids into the interior 
60 of said fllter element, whereby fluids pass from 
the borehole through said means into the interior 
of said fllter element, thence through said lter 
element into said tubular member. 
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